This paper will communicate the outcomes of a systematic quantitative literature review that investigated how extreme freshwater events (EFWE) such as floods, droughts, and heavy rainfall are framed in peer-reviewed academic literature focusing on Queensland, Australia, and Saskatchewan, Canada. From this exercise, patterns emerge revealing a predominately science-based hydrological cycle perspective of EFWE with little recognition of societal influences. We advocate for a reframing of EFWE research in these areas to acknowledge how human practices are interconnected with the intensity and frequency of EFWE. We offer this study to encourage others to explore the contemporary narratives around EFWE emerging from research within their own locations.
Introduction
Extreme freshwater events (EFWE) include heavy rainfalls, floods and droughts. Even though EFWE occur naturally within global ecosystems, there is broad scientific consensus that with climate change, EFWE will intensify and become more frequent across the planet (Houngbo, 2018;  Intergovernmental Panel on Climate Change [IPCC], 2014; Narula, 2018 ; World Water Assessment Programme [WWAP], 2012 [WWAP], , 2014 , influencing natural, non-human, and human systems (IPCC, 2001 (IPCC, , 2007 . The consequences of EFWE, both positive and negative, vary greatly depending on the event location and duration, and vulnerability of the environment (IPCC, 2001; Panero, et al., 2018) . From a human perspective, EFWE can result in loss of life (human and non-human), cause damage to property (flooding and heavy rainfall), destroy crops (threatening food security), contribute to health deterioration owing to waterborne diseases, and disrupt communication links and infrastructure such as electricity, transport, communication, education, and health care (IPCC, 2014) . They can also disturb water catchments, affect storage reservoirs, affect the integrity of water treatment processes and distribution systems, and negatively impact regional water quality (Musavi et al., 2018; Strang, 2015; Wheater & Gober, 2015) . Additionally, loss of livelihoods and land values can leave individuals and communities economically vulnerable (Middelmann-Fernandes, 2009 ). Changes to precipitation patterns can also increase the potential of wildfires, increase forest mortality, affect endemic species, and encourage invasive species (Goodess, 2013) .
EFWE can also present beneficial consequences (Middelmann-Fernandes, 2009 ). Floodwaters soak into soils and replenish underground water stores, providing water supplies for agricultural crops and native plants (WWAP, 2014) . Floodwaters can eliminate excess salts from soils, and excess waters can cause rivers to swell, removing debris and other pollution (WWAP, 2012) . Further, many flora and fauna depend on EFWE cycles to connect habitats, offer alternative food sources, and trigger breeding, pollination, and seed dispersal (Apan et al., 2010) . From a human perspective, this revitalization of ecosystems benefits tourism, the maintenance of recreational environments, and the subsequent economic benefits of increased flora or fauna production (Apan et al., 2010) .
The factors, causes, and influences of EFWE are complex: probably more complex than we can currently imagine. Understanding the intricacies of EFWE will be influenced by how social systems investigate and make sense of these events. In this way, research plays a role in shaping how societies understand and respond to EFWE. This paper defines research as "any form of discipline inquiry that aims to contribute to a body of knowledge" (Economic and Social Research Council, 2005, p. 7) . Academic research, more specifically, speaks to the construction of knowledge that emerges from verifiable, evidence-based research articles published in credible, academic, peer-reviewed journals. Globally, there has been an increase in the publication of academic articles offering research-based evidence on nearly every concept imaginable, including EFWE (Krause & Strang, 2016) . Indeed, as freshwater is essential to all life on this planet, nearly every academic discipline area investigates water in one way or another (Krause & Strang, 2016; Strang, 2004) . These individual academic articles offer specific knowledge around defined situations that add to our understandings of EFWE. By investigating this emerging knowledge base as a collective, it is possible to identify the contemporary narratives and patterns that derive from the accumulation of this knowledge. As such, this paper presents the findings of a systematic analysis of academic, peer-reviewed journal articles published between 2013 and 2015 about EFWE in two geographical locations.
The timeframe and geographical location were chosen to coincide with the publication of academic articles stemming from significant EFWE that occurred in 2011 in both Queensland and Saskatchewan. These locations were chosen as they are familiar to the authors, as they have lived in one or both places and witnessed the varying freshwater patterns. More specifically, both locations experienced devastating EFWE within months of each other in 2011, providing a chance to compare how emerging academic articles explored these events and what narratives they offered. Therefore, this study is time and location specific. This paper does not propose that the analyzed documents are reflective of all academic articles about EFWE. Rather, this paper draws attention to patterns and trends emerging from this particular body of academic research, allowing for the identification of how EFWE are framed, discussed, and understood within published peer-reviewed academic articles found within these specific locations and timeframes. This identification gives rise to the possibilities and limitations of how this knowledge frames academic literature in order to encourage metanarrative reflections of how freshwater might be framed in the future. We hope that by offering this small case study, we might encourage others to explore contemporary narratives around EFWE emerging from research within their own locations.
Framing of extreme freshwater events
Historically, EFWE were conceptualized as natural hazards, with Mother Nature or God unleashing pain and suffering on humans (Mustafa, 2009 ). Mustafa (2009) suggests that with the advent of science, Western societies have predominantly come to understand EFWE as natural hazards that may be solved through the application of scientific knowledge and engineering solutions. Within this scientific framing, EFWE are predominantly understood by a hydrological cycle description: the shortages or excesses of groundwater, atmospheric, or surface water resulting from precipitation levels within specific regions (Global Water Partnership, 2000; Krause, 2014 Krause, , 2016 . A hydrological cycle perspective focuses on the chemical properties of water, the interaction of water with Earth's ecological systems, and how it moves on, through, and around the Earth (Linton, 2008 (Linton, , 2010 Linton & Budds, 2014) . Sivapalan et al. (2012) suggest this understanding implies that water is an abstract concept, independent of history or society, while Strang (2004 Strang ( , 2014 suggests this perspective invites an understanding that water can be owned, controlled, and managed. Schmidt (2013 Schmidt ( , 2014 suggests the hydrological cycle perspective reflects a common way people, governments, and businesses make sense of freshwater. Linton and Budds (2014) advocate that politically understanding water via the hydrological cycle is convenient for economic purposes as it allows water to be viewed as a discrete resource, one that can be "exploited and manipulated without explicit regard for the complexity of relations between water and ecosystem functions" (p. 113).
A purely hydrological cycle understanding of EFWE is being challenged by a hydrosocial cycle understanding (Linton, 2010; Sammel, 2014 Sammel, , 2016 Sammel & McMartin, 2014; Sammel et al., 2018; Sivapalan et al., 2012) . A hydrosocial cycle understanding encourages EFWE to be understood as dynamic fluctuations in the quantity and flow of water, where water movement aligns with larger natural and socially constructed rhythms that have different temporal beats (Krause, 2013; Linton, 2008 Linton, , 2014 Linton & Budds, 2014; Tortajada & Biswas, 2018) . This perspective recognizes the complex, long-term coevolution of human systems with freshwater systems, where humans have interacted with and changed the natural environment, thereby directly influencing EFWE, just as EFWE also influence social systems (Bates et al., 2008; McMartin et al., 2018; Sivapalan et al., 2012) . It seeks to make sense of the interplay between natural and social systems, including economics and political priorities (Di Baldassarre et al., 2013; Schmidt, 2013) . Krause and Strang (2016) provide insight by suggesting a hydrosocial perspective illustrates how "water flows are fashioned by a combination of topography, power relations, built infrastructure, institutional arrangements, property relations, money and market forces, ideologies, social networks and the properties of water itself " (p. 635). Bijker (2012) claims, "we live in water cultures," where water is "a crucial constituent of any society, including cases of excess, as in flooding, or drought, as in deserts; and cases of infrastructure, as in canals and cases of expertise, as in hydroimperialism, societies will be better understood when the role of water is the focus of analysis" (p. 626). This emphasizes Bakker's (2012) position that water is inherently political.
Interpretations or understandings of EFWE are indicative of social process, policies, and discourses, which can be understood along a continuum that is reflective of different ideologies. From one standpoint, EFWE can be viewed as disturbing what is assumed to be the normalcy of natural systems upon which social systems have been built (Strang, 2004) . From another, EFWE may be viewed as an inevitable part of the circulation of freshwater within living, fluctuating systems which are deeply interconnected and influenced by human existence and practices (Christian & Wong, 2017; Harvey & Stocker, 2015; Krause, 2014 Krause, , 2016 Krause & Strang, 2016; Likens et al., 2009; McMartin et al., 2018; Sivapalan et al., 2012; Tortajada & Biswas, 2018) . This continuum highlights theoretical positions underpinning these standpoints, but to what degree are these standpoints represented in peerreviewed journal articles written about the 2011 Queensland or Saskatchewan EFWE? What assumptions, expectations and recommendations are held within academic publications around these specific EFWE? The aim of this paper is to investigate these questions by identifying patterns and trends that emerge about the 2011 Queensland or Saskatchewan EFWE from academic papers across disciplines. Being clear about these patterns may allow for greater reflection on how these societies make sense of EFWE.
Methods
The methodology of this study was an instrumental case study that recognizes the complexity within the wholeness and utility of the case (Punch, 2005) . A case can be defined as a phenomenon within a bounded context and, in this study, was defined as peer-reviewed academic literature, across multiple disciplines, that discuss EFWE in the context of Queensland, Australia, and Saskatchewan, Canada, published from 2013 to 2015, inclusive. These two regions were chosen because both experienced record-breaking flooding in 2011; Queensland faced one of the most devastating floods in Australian history, with 78% of the state declared a natural disaster zone (Wright et al., 2013) while Saskatchewan (and Manitoba) endured a massive flooding event described as one of the five worst floods in Canadian history (CBC News, 2011). Both areas host over a million residents with similarities in governance, investment in science and technology, systems of weather forecasting, emergency warnings, and response measures. Similarities also extend to education systems, including university publication expectations .
To identify recent scholarly literature that focused on EFWE in Queensland or Saskatchewan, we employed Pickering and Byrne's (2014) systematic quantitative literature review method. We systematically searched for peer-reviewed papers that (1) focused on EFWE situated within Queensland, Australia or Saskatchewan, Canada, and (2) were published in English. To identify relevant studies, we searched the titles, abstracts, and keywords of papers in three electronic databases (ProQuest-All Databases, Scopus, and Web of Science-Core Collection) using the following strategy:
(flood* OR drought* OR "extreme water event" OR "heavy rainfall" OR "extreme rainfall" OR "water disaster") AND (Saskatchewan OR Queensland OR Brisbane)
Types of EFWE were used as search terms because "EFWE" is not an established concept in the literature. "Brisbane" was included as a search term in addition to "Queensland," given that the 2011 flooding event is sometimes referred to as the "Brisbane floods." Our search parameters limited retrieved papers to those published between 2013 and 2015 to collect recent literature and to coincide with the publication of academic articles stemming from significant 2011 EFWE in both Queensland and Saskatchewan. See Table 1 for a breakdown of search results. As we were interested in characterizing how EFWE are framed and discussed in academic literature, it was essential that all papers focusing on such events, regardless of the research angle or approach, were retained. Some papers examined specific EFWE in Queensland and Saskatchewan, while others were concerned with possible EFWE in the future, taking a modeling or prediction-based approach.
Search results were screened to ensure each paper met this priority. The following criteria were used to determine if each should be included or excluded for analysis. Articles were excluded where the events or conditions examined were described as seasonal or regular, and therefore of minor significance (i.e., not considered extreme). For papers concerned with EFWE in multiple locations, a significant portion of the paper (which we determined to be at least one third) must have concerned Queensland or Saskatchewan to be included. Papers that discussed drought or flood as a characteristic of fauna or flora species were excluded. Finally, any results that focused mostly on marine-based events, such as flood tides, were excluded as our investigation concerned freshwater events only. Papers that examined impacts to marine systems as a result of EFWE, however, such as flood plumes in coastal marine ecosystems, were included.
The final set of papers (n=193) was coded for journal discipline, location of research, and type of EFWE discussed. Journal disciplines were determined using information retrieved from individual journal websites, including where journals self-identified as multidisciplinary. This was used to gain an indication only of likely discipline(s) for each paper. Two coding exercises were developed to facilitate characterizing how EFWE were framed within the reviewed literature. The first exercise recorded the dominant negative and positive EFWE-related concepts discussed in each paper. Table 2 presents the negative and positive coding categories and subcategories we developed based on recurring themes in the literature. As some of the reviewed papers examined more than one of these categories, where necessary we coded for the most focused-upon concepts across positive and negative concepts (up to five subcategories were observed). Where papers did not discuss any explicitly positive or negative concepts, these were coded as "neutral." The second coding exercise was designed to characterize how EFWE were framed within the collected literature, underpinned by the framing of EFWE discussion earlier in this paper. We established a four-point scale for this coding exercise. Papers that framed EFWE as exclusively natural events were categorized as Level 1, while papers that consistently framed EFWE as an inseparable component of society were categorized as Level 4. Table 3 presents a summary of characteristics for each scale point used to guide paper categorization. For this coding exercise, papers were coded into only one of the four categories, based on their dominant framing and depiction of EFWE. 
Scale level Description and characteristics
Level 1 Science-constructed framing or understanding of EFWE completely separate from nature and society:
• Underpinning ideology views water as purely scientific, where water can be understood as being limited or in excess as it moves on, through, and around the Earth; • Water and EFWE are understood as a "natural force" and "natural events" that cannot be managed or controlled (separate and distinct from human systems); • Water is framed as a resource, independent of social interactions that can be owned, controlled and managed.
Level 2 Predominantly science-constructed framing of EFWE as physical or natural processes with minimal acknowledgment of connection to society:
• Underpinning ideology aligns with the hegemonic view that EFWE disturb what is assumed to be the normalcy of natural systems upon which social systems have been built; • Focuses on the scientific occurrences of EFWE and their interactions with other "natural" or environmental-based processes (separate and distinct from human systems); • Where societal aspect(s) are discussed, these tend to concern the impact or aftermath of EFWE to society. Accordingly, EFWE are framed as "disasters" and "crises" that cause major disruption and negative consequences for social and economic systems and priorities, reflective of an anthropocentric perspective; • Does not recognize many historical or complex underlying human societal attributes that may have contributed to or influenced EFWE. Include minimal discussion of management or preparedness.
Level 3
Acknowledges the interconnection of hydrological and societal factors in EFWE, though often with an emphasis on controlling and predicting EFWE through engineering-based management "solutions":
• Underpinning ideology the same as Level 2, but has an added focus on management, planning, and preparedness for EFWE. EFWE are discussed in terms of avoidance, reduction, or mitigation of negative EFWE consequences to human societies; • Focuses on the occurrences of EFWE and their interactions and interplay with human societies, as well as natural or environmental-based systems; • Recognizes EFWE impact societies, and societies may have contributed to EFWE. While there may be a reflection that societies and EFWE are in some ways interdependent, there are still instances of dualistic and separate understandings; • May include some discussion that water shapes the landscape but no depth of discussion that it also shapes human evolution-may include some minimal theoretical links to this understanding but it is not the main message of the text.
Scale level Description and characteristics
Level 4 Completely integrated understanding of EFWE as complexly interconnected with society, coevolving together through time:
• Underpinning ideology focuses on EFWE as an inevitable part of the circulation of fresh water within living, fluctuating systems which are deeply interconnected and influenced by human existence and practices; • Does not offer purely scientific explanations of EFWE, and does not identify a natural/social dualism; • EFWE are viewed as active agents of human evolution, and humans are not viewed as passive actors, but as contributing to and influencing EFWE; • Include very specific examples of the political, economic, social or cultural elements of EFWE; • Alludes to, or directly includes, other species when discussing EFWE.
Note: EFWE = extreme freshwater events.
Source: Authors' summary of research process.
Results
In total, we reviewed 193 recently published papers of which 174 (90% of total papers) concerned EFWE in Queensland, Australia and 19 (10% of total papers) concerned Saskatchewan EFWE (see Table 4 ). Many publications discussed more than one type of EFWE. The most commonly discussed EFWE across all papers was flood (82% of total papers), followed by extreme rainfall (35% of total papers) and drought (24% of total papers). Within Queensland literature, discussion of EFWE reflected a similar distribution with flood EFWE discussed most (85% of Queensland papers) followed by rainfall (37% of Queensland papers) and drought (18% of Queensland papers). Saskatchewan literature, however, revealed a greater emphasis on drought, discussed in 84% of Saskatchewan papers, followed by flood (in 58% of Saskatchewan papers) and extreme rainfall (in 21% of Saskatchewan papers).
All 193 reviewed papers were published across a wide range of journal disciplines with hydrology and water engineering (51 papers, 26%), ecology and conservation (45 papers, 23%), and policy and government (43 papers, 22%) the most common. Forty-six percent of papers (90 papers total) were retrieved from journals that self-identified as multidisciplinary. Queensland-based papers presented a similar distribution, while Saskatchewan-based literature was more dominated by hydrology and water engineering influences (42%), and included fewer papers from multidisciplinary journals (32%). Note: * May exceed 100% as papers could be coded more than once for these categories. EFWE = extreme freshwater events.
Source: Authors' summary of research.
As outlined, we used two coding exercises to characterize how papers framed EFWE. Figures 1 and 2 graphically present the outcomes of the first coding exercise, which captured the negative and positive EFWE concepts (defined in Table 2 ) emphasized in the reviewed papers. The darkest shaded rows in Figure 1 reveal that negative EFWE concepts were emphasized in nearly all reviewed papers (90%) compared to positive EFWE concepts which were discussed in less than one fifth of total papers. Of the total 34 papers that addressed positive EFWE concepts, 29 also focused on negative EFWE concepts, meaning only 5 papers focused exclusively on positive EFWE concepts. About 14 papers (or 7% of total papers) were considered neutral as they emphasized neither negative nor positive concepts. Interestingly, positive EFWE-related concepts were not emphasized in any Saskatchewan papers (see Table 4 ).
Among the overarching concepts coded, Figure 1 reveals that negative economic concepts the most emphasized among the reviewed papers (in 89 papers), followed by negative societal and community concepts (in 65 papers), and ecosystem and negative environment concepts (in 59 papers). Interestingly, the least discussed negative concept (negative health and wellbeing concepts in 38 papers) was discussed in more papers than all of the accumulated positive EFWE concepts (in 34 papers). The most prevalent positive EFWE concept category within the literature was societal and community concepts (in 20 papers). Note: See Table 2 for descriptions of each coding subcategory.
Source: Authors' summary of research. Figure 2 provides further breakdown of the negative and positive EFWE concepts, presenting the number of papers that focused on each coding subcategory defined earlier in Table 2 . For example, the total number of papers that emphasize negative economic concepts as shown in the fourth column of Figure 2 is the total number of papers that were coded for emphasizing one or more of the economic subcategories A, B, and/or C. Figure 2 shows that the most emphasized coding subcategory was A, which reflects an emphasis on the "discussion of financial costs to individuals, families, communities, businesses, industries, or sectors, organizations, and/or governments associated with EFWE" (from Table 2 ) in 81 total papers. The most prevalent positive subcategory was S, reflecting discussion about "support offered by stakeholders (including governments, organizations, or individuals) in relation to EFWE," coded in 15 papers.
The second coding exercise characterized how EFWE were framed in the papers using a four-point scale system from Levels 1 to 4. Figure 3 demonstrates the overwhelming majority of papers (64%) were categorized as Level 2. EFWE are predominantly understood, or portrayed, as science-constructed, physical, or natural processes with minimal acknowledgment of connection to society (as per Table 3 ). Papers coded as Level 3 comprised 26% of reviewed articles, while 8% were coded as Level 1. Only 4 of the total 193 papers (2%) were coded as Level 4 because they appeared to consistently frame EFWE as intricately, complexly, and inseparably interconnected with and to societies. Of these four publications, three are from Saskatchewan and one is from Queensland. 
Discussion
With the global freshwater landscape changing due to climate change (IPCC, 2014; WWAP, 2012 WWAP, , 2014 , it becomes necessary to view the human-water relationship differently and investigate widely accepted paradigms and assumptions (Tortajada & Biswas, 2018) . Understanding the multiple geneses of emerging issues, identifying new and innovative approaches, and determining medium-and long-term implications is needed in order to reflect on present-day agendas. By investigating a contemporary narrative around EFWE in these specific academic articles, this paper adds to the growing conversation about EFWE by highlighting the need for academic papers to offer a balance of both hydrological and hydrosocial cycle perspectives within contemporary conversations. The results of this study show that 90% of all reviewed publications were classified as Level 2 (64%) and 3 (26%), as depicted by our developed four-point scale. This implies that the vast majority of academic articles frame EFWE within the hydrological cycle ideology which commonly views EFWE as natural disturbances in perceived normal quantities of water, viewing them as natural disasters or crises. This perspective is consistent with research advocating that water is dominantly interpreted as a natural resource, separate and distinct from human systems (Linton, 2008 (Linton, , 2010 Linton & Budds, 2014; McMartin et al., 2018; Sammel et al., 2018; Schmidt, 2013 Schmidt, , 2014 Sivapalan et al., 2012; Takao, 2016; Tortajada & Biswas, 2018) . Discussions of social aspects within Level 2 refer only to the impact or aftermath of EFWE to society, with little recognition of complex historical societal processes influencing EFWE. Papers within Level 2 focused on an anthropocentric agenda emphasizing negative aspects of EFWE with minimal discussion of management or preparedness.
Interestingly, 90% is the same percentage of papers that also commented on the negative attributes of EFWE for humans. The most emphasized negative attributes were the consequences and disruptions for humans and societal infrastructure (financial costs to individuals, families, communities, businesses, etc.) and issues of socio-emotional distress at the community level. This is consistent with the assumption made by Di Baldassarre et al. (2013) that human civilizations have always settled near water in order to meet their basic needs (drinking water, agriculture, trade, and economic development) and as such, the occurrence of an EFWE can cause profound negative consequences for these societies. Understanding EFWE as negative, coupled with the need to mitigate against consequences, explains why papers classified as Level 3 were the second-most documented category. Level 3 papers focused on management, planning, or preparedness for EFWE as a means to avoid, reduce, or mitigate negative EFWE consequences to human societies. Krause (2016) suggests that in research and policy development there has been a shift from reacting to managing EFWE. Linton and Budds (2014) perceive the management of water to be a core component of the hydrological cycle. They believe it legitimizes the technical authority over water, where experts with scientific and technical knowledge can modify the movement of water for the benefit of human systems without acknowledging the wider relationship between humanity and the environment. A few Level 3 papers reflected on specific human-made changes to landscapes, commenting that these changes many have worsened the impacts from EFWE, but the impact of other human policies or actions were not acknowledged. Our results highlighted that EFWE were mostly commonly understood as "catastrophic natural process," as found in Smith et al. (2013, p. 416 ). This aligns with Mustafa's (2009) suggestion that Western societies predominantly understand EFWE as "natural" hazards to be solved through the application of scientific knowledge and engineering solutions. Papers categorized as Level 2 or 3 inherently understand humans as being at the mercy of EFWE, underpinned by a dualistic theme within the hydrological cycle perspective where nature and society are viewed separately.
Of the remaining papers, 8% were considered to be Level 1. Papers within this category emphasize a purely science-constructed framing of EFWE, with a focus on how water moves on, through, and around the Earth. They suggest EFWE are "of nature" and so cannot be controlled, as they exist outside of, and independent to, society. This position completely separates water from social relationships.
This perspective is contrary to the 2% of papers that were coded as Level 4. The hydrosocial ideology underpinning papers classified as Level 4 views EFWE as an inevitable part of the circulation of freshwater within living, fluctuating systems which are deeply interconnected with and influenced by human existence and practices. For example, one of the four papers in this category (Gober & Wheater, 2014) discussed the pressures on the Saskatchewan River Basin, based upon Sivapalan et al. (2012) belief of the coupled coevolution of water and humans, where "it is not possible to predict water cycle dynamics over decadal or longer time periods without considering interactions and feedbacks among natural and human components of the water system" (Gober & Wheater, 2014 , p. 1419 . Laforge and McLeman (2013) , another of these four papers, discussed the coevolution of Saskatchewan and freshwater, through the role drought played in shaping and limiting the migration of people, and the impact of freshwater at the household level. Publications in this level offered a framing of EFWE where natural systems and societal systems-including politics, economics, spirituality, and power relations-were recognized as deeply interdependent and inseparable.
This Level 4 perspective aligns with Krause's (2016) argument that hydrosocial cycle perspectives invite us to view the circulation of water as an aspect of everyday social relations so we can understand how the temporal and spatial dynamics of water contribute to, and participate in, shaping social relations. In other words, the hydrosocial cycle perspective invites us to consider how over time, human processes influence our relationship with water, which in turn changes water's relationship with us through the simple expansion of water onto dry land, or the movement of water away from dry land. This perspective recognizes the limits of a hydrological cycle frame and asks societies to adopt an integrated perspective of water-human relationships so we can see the influence of human assumptions, values, understandings, and practices on how we frame our relationships with EFWE (Bakker, 2012; Bates et al., 2008; Gober & Wheater, 2014; Krause, 2014 Krause, , 2016 Krause & Strang, 2016; Sammel, 2016; Sammel et al., 2018; McMartin et al., 2018; Sivapalan et al., 2012) . Lindon and Budds (2014) warn of privileging the hydrological cycle perspective:
[it] is not merely a neutral scientific concept, but can be regarded as a social construct with political consequences … that it emerged in a specific historical context in pursuit of particular objectives and interests, and that it was constructed according to a vision of nature that authorizes the realization of these objectives and interests by deploying a particular form of expertise. (p. 171)
Yet, our research reveals that in this reviewed collective body of academic work, this Level 4 perspective was rare, despite the United Nations' repeated calls for a more integrated approach to understand water-social relationships (Swyngedouw, 2006) .
The privileging of the hydrological cycle within the reviewed academic papers presents opportunities to observe and reflect on Foucault's (1983) concept of regimes of truth. This concept suggests that within all societies, historical evolving patterns of thought, classifications, and forms of knowledge, have become so normalized that they structure society's perceptions of self and the world around them. This perceived legitimate knowledge holds so much power that it functions as the truth in that social system. And like any other concept, the "truth" about EFWE becomes so entrenched in social systems that it has the potential for controlling conversations.
Even though our findings, based on literature pertaining to specific geographical areas, may not be representative of research literature from other geographical areas, they still do offer one conceptualization of a grand narrative of how multidisciplinary research frames understandings of EFWE. With this as a starting point, we ask, to what degree has the hydrological cycle perspective influenced what people believe to be "true" about EFWE? To what degree does this understanding limit or close down conversations about EFWE? How might a hydrological-focused perspective disable hydrosocial considerations, or other perspectives, such as considerations of EFWE from the perspectives of the more-than-human world? In asking these questions, we can't help but reflect upon the patterns and trends emerging from these specific peer-reviewed academic papers, and how they may exclude a wide net of perspectives, from many unique angles, or how they may limit our understanding of synergies between freshwater and the Earth itself.
Conclusions
Globally, humans (as well as the non-humans with whom we share this planet) face a future of unsustainable freshwater use and increased exposure to EFWE (Wheater & Gober, 2015) . Undeniably, there is urgent need to improve our understandings of natural and social systems that influence freshwater and EFWE. This study contributes to the literature by illustrating how recent academic research articles, in two geographical areas, dramatically privilege a hydrological cycle understanding of EFWE. Inherent within our findings is a negative, anthropocentric bias, where EFWE are assumed to be only natural events (separate and distinct from human systems) that can, and should, be managed to decrease disruptions to social systems and infrastructure. There is little acknowledging of historical, complex, coevolving relationships that humans have with freshwater. Based on our findings, we advocate for these geographical locations to employ more research from a hydrosocial cycle perspective-where EFWE are understood as an integrated and inevitable part of the circulation of freshwater, critical for all life, and deeply interconnected and influenced by human existence and practices.
Although this case study is small in scope, the pattern it identifies might be reflective of other research in other locations. As such, we strongly encourage researchers, in many geographical regions, to investigate what knowledge predominates (or has become normalized or legitimized) within broader EFWE narratives. We encourage this analysis to ensure balanced representations of hydrological and hydrosocial perspectives within academic research. This recommendation is made with the aim of generating greater depth and breadth of knowledge to assist people, including policy-makers, to more holistically recognize and address changing water conditions that will likely affect all life on our planet.
